The purpose of crying has recently become a topic of interest, with evidence supporting its interpersonal functions. The assumption that tears not only express a need for help, but in reaction also foster willingness to help in an observer, has received preliminary empirical support. The current study replicated previous work using a within-subject design with 140 subjects (50% female) who were exposed to images depicting male and female individuals crying, with half of both displaying visible tears and the others not displaying tears. Novel is our comparison of willingness to help across all possible gender combinations of tear display and observer. Potential mediation by perceived helplessness, friendliness, and connectedness of the depicted person was tested in male and female participants separately. We replicated the strong effect of tears on willingness to help, and showed this effect to be less potent for male dyads than for female or mixed ones, which is new to the literature. Perceived helplessness mediated the link between crying and helping, whereas perceived connectedness seemed only relevant for female participants, and perceived friendliness was not significant. Possible origins and implications of a differential gender function of crying are discussed.
Introduction
Crying is one of the most intense emotional expressions in humans (Wassiliwizky et al. 2017) . While basal tears lubricate the eyes of many animals, most psychologists ascribe the display of emotional crying or weeping as unique to humankind (Barr et al. 2014; Gračanin et al. 2018) , with which many ethologists disagree (De Waal 2019; Masson and McCarthy 1995) . Early evolutionary theory did not assign a function to this shedding of tears as Darwin (1872) regarded it as a purposeless by-product of evolution.
Recently, several theories on the utility of crying have been proposed and investigated (Bylsma et al. 2011; ) and the distinction between intrapersonal and interpersonal functions of crying has emerged (Denckla et al. 2014; Simons et al. 2013) . Potential intrapersonal functions that have been suggested include catharsis or feelings of relief and mood improvement after tears have been shed (Rottenberg et al. 2008; Simons et al. 2013) . Despite strong lay beliefs in catharsis the empirical support is insufficient (Bylsma et al. 2011) . Additionally, it has been suggested that intra-personal motives for crying could relate to self-concepts, being a person who is adequately emotional (Simons et al. 2013) .
Conversely, several theories on the interpersonal functions of crying have been supported by evidence (Gračanin et al. 2018) : Interpersonal mechanisms that involve crying include the expression of sadness (Provine et al. 2009 ), a need for support, and subsequent promotion of prosocial helping behaviour (Balsters et al. 2013; Hendriks and Vingerhoets 2006) . The core function of displayed tears may thus be the communication of helplessness in both positive and 1 3 negative contexts (Cornelius and Lubliner 2003; Denckla et al. 2014; Mizokawa 2011) or to elicit appraisals of warmth (Simons et al. 2013) . Similarly, crying in a social context can be seen as a form of problem-and emotion-focused coping by eliciting social support (Vingerhoets and Scheirs 2000) . However, some data indicate that the display of tears might lead to various interpretations and attributions, depending on the perceiver's information about the societal context (Fischer et al. 2013) . The display of tears thus needs to be considered in its context and may be best placed within the broader behavioural ecology view of facial displays (Crivelli and Fridlund 2018) and the emotion literature, which assumes that emotional expressions are best understood as social tools that are used flexibly in social interaction and evolved from animal signalling to communicate feelings (Barrett 2018; Darwin 1872 ). found robust initial support for this tears-elicit-help-hypothesis (d = 1.32) by exposing participants (Study 1: females; Study 2: males and females) to photographs of tearfully crying individuals and photos with digitally removed tears 1 . By manipulating tear-display they aimed to isolate the effect of the presence of tears from accompanying facial expressions. Subsequently participants were asked to indicate their willingness to help the depicted individuals (Study 1: males and females depicted; Study 2: only females depicted). Additionally, Vingerhoets et al. identified three mediators of the link between the display of tears and subsequent willingness to help: feeling connected to the displayed person (Bressan et al. 2009) , and perceiving the person as helpless (Nelson 2005) and/or friendly (Hasson 2009; Hendriks et al. 2008) .
The helping hypothesis
Vingerhoets et al. also showed significant differences between male and female images: females were rated higher on all four measured constructs. Moreover, the effects of interactions between the display of tears and the gender of the crying person on the different constructs were explored. Hereby, no notable gender differences were observed next to a noticeable higher perceived helplessness in crying women than men. Vingerhoets et al., however, did not take all potential gender effects into account. More specifically, they did not consider the effects of observers' gender and potential interactions in cross-gender dyads. Moreover, due to their study design, it was not possible for Vingerhoets et al. to examine how male participants might react to pictures of male faces. Therefore, it remains unclear whether the tears-elicit-help effect generalizes across all gender combinations, or whether inter-gender differences are present. The current study expands the available literature with tests of the tears-elicit-help effect across all gender combinations.
Gender differences in crying
Women are known to be more likely to cry and to cry more frequently across cultures (Jellesma and Vingerhoets 2012; van Hemert et al. 2011 , for reviews see Bekker et al. 2001; Vingerhoets and Bylsma 2016) . These gender differences seem to emerge in middle childhood and persist during adulthood. Masculine sex-role stereotypes may discourage men to display internalising emotions via crying (Brooks 2011; Goodey 1997; Peter et al. 2001 ) and men display less help-seeking behaviour in response to mental illness and suffering, which has been suggested to be linked to their higher suicide rates (Johnson et al. 2012; Keohane and Richardson 2018) . This reluctance to appear helpless and to attract help is possibly mirrored in the average male showing lower frequent crying behaviour than women. On the other hand, women tend to bond with others via the means of crying in stressful situations (Lane 2006) . Thus, it has been suggested that due to these diverging social norms, interpersonal benefits of crying are limited to females (Cretser et al. 1982; Warner and Shields 2007) . Cretser et al. (1982) demonstrated that, when asking participants about their hypothetical reactions to crying men or women, men employed a double standard: Whereas women rated crying men and women equally, men evaluated male crying generally more negatively than female crying.
Study aims
Building on the work of the current study aims to replicate the effect of visible tears on observers' willingness to help (H1: Perceiver will be more willing to help individuals displaying tears than individuals without tears). Extending the previous study, differences between the gender combinations will be examined, including males' reactions to crying males. Hereby, we expect to find a double standard as reported by Cretser et al. (1982) ; (H2: Men will indicate more willingness to help tearfully crying women than male counterparts, while women will indicate a similar willingness to help for both tear-displaying genders). Moreover, differential mediators are expected, as women may use crying to bond with others, while for men crying may merely be an expression of helplessness (H3a: Female observer's willingness to help will be influenced by perceived connectedness, helplessness, and friendliness;
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H3b: Male observer's willingness to help is expected to be only mediated by helplessness and friendliness).
Methods
This study was pre-registered (see https ://aspre dicte d.org/ f8c54 .pdf) and the preregistered procedures were followed, extended with a post hoc application of a more advanced mediation analysis for comparison. The empathy assessment mentioned in the preregistration was omitted for this paper as the current focus is on gender differences in interpersonal crying mechanisms and as it was not directly connected to the main experiment and analysis.
Participants
Participants were 140 students (50% female) from the University of Groningen based on a power analysis for a repeated measures ANOVA with a medium effect size (see https ://aspre dicte d.org/f8c54 .pdf). Of these students, 125 were in the first-year psychology program receiving course credits for study participation. The remaining 15 students (all male) were recruited from other faculties, and received 7€ for participation. Participant age ranged from 18 to 34 (M = 20.58, SD = 2.68). The study was conducted in English. The students, however, were natively German (n = 61, 43.6%), Dutch (n = 45, 32.1%), British (n = 10, 7.1%) or from other countries (n = 24, 17.1%). The majority of the sample were heterosexual (n = 125, 89.3%), a small fraction bisexual (n = 10, 7.1%), two participants homosexual (1.4%), and three did not want to indicate their sexual orientation or felt not represented by any of the categories (2.1%).
Materials and apparatus

Stimulus material
A subset of the original visual stimuli of the study by Vingerhoets et al. (2016) was used. For the present study, 32 pictures (2 versions of 16 photos) were selected to ensure that equal numbers of men and women were displayed. Half of the stimuli were original photos of a person crying with visible tears, the other half consisted of the same pictures with tears digitally removed. Similar to the original methodology, two sets of 16 pictures (each containing 8 men and 8 women, of which half were depicted with tears, respectively) were created to control for effects of selected images and picture order. The two sets contained images of different individuals but were constructed to be comparable in age and ethnic diversity of the depicted individuals. As in the original study, participants were only exposed to one set of pictures.
Measurements
All assessments relevant to the main effect of tears and the proposed mediators closely followed procedures laid out by . 
Stimulus ratings
Design
A within-subject design with regard to the experimental stimuli was employed: participants saw pictures with and without tears. Considering the gender of the participant and of the person depicted on the photos, a 2 × 2×2 design emerged, with participant gender as a between-subjects factor and tears/no tears as well as male/female individual displayed in the picture as within-subjects factors.
Procedure
The study followed the Helsinki protocol and was approved by the ethics board of the Psychology Department of the University of Groningen. Participants were recruited via an internal student participant platform and were tested in a lab with up to three participants in the same room. Collecting data from one subject took approximately 35 min. Informed consent was obtained before detailed instructions on the experimental task were received. The main task was presented using a Qualtrics survey on a 19-in monitor. Three training trials were run for all participants, which employed the exact same procedure as the main task. For each trial, participants saw one photo for 5 s, and were asked to rate three of the nine stimulus ratings after picture off-set without time constraint. This process was repeated twice for the same picture with different statements, until all nine statements were answered. In total, each picture thus was presented three times for 5 s.
Each statement block contained items measuring different constructs (see Table 1 ). While the composition of 1 3 the blocks was kept constant for all participants, the blocks were presented in three different orders to control for order effects. Within subjects, the block order was kept constant across stimuli, thus all stimuli were rated in the same order. In addition, the Inclusion of Others in the Self Scale (Aron et al. 1992 ) that added to the connectedness assessment was shown directly following the last of the three blocks.
The main task consisted of 16 trials and participants were randomly assigned to one of six conditions: picture set A or B and statement block order one, two, or three. Finally, before participants were debriefed, we asked them to fill out an empathy questionnaire, which was used for a separate analysis.
Data analysis
For the analysis, IBM SPSS Statistics Version 23 was used. Statistical significance was defined as p < .05 two-sided, according to convention.
Calculating mean ratings
For each of the four constructs, the mean stimulus rating per picture was computed per participant (e.g., picture 1 helplessness was calculated by calculating the mean of the two helplessness statements). Then mean ratings per participant per condition (tears/no tears and male/female depicted gender) were calculated across pictures. Subsequently, descriptive statistics were obtained.
Replication main effect
Paired t-tests comparing the conditions of tears versus no tears were performed with Willingness to Help as the dependent variable to replicate the effect reported by H1) . The difference in mean between the tear and no tear image conditions for all four constructs was expressed as Cohen's d.
× design
In order to investigate the differences between the gender combinations in the main effect of tears on Willingness to Help (H2), a repeated measures ANOVA was estimated with a within subject factor Male/Female displayed in picture, participant's gender as between-subject factor and mean willingness to help rating as the dependent variable, only including the images of crying individuals. Hereby, a significant two-way interaction indicates differences between the Image/Participant combinations. In order to obtain the needed information for hypothesis two, a plot of this interaction including 95% confidence intervals was created. For all effects, generalized partial eta squared estimates were calculated according to formulas presented by Olejnik and Algina (2003) .
Mediator analysis
A more recent path analytic approach to within-subject mediation analysis by Montoya and Hayes (2017) was applied using the MEMORE macro for SPSS 2 . In this approach, indirect effects are estimated in one step instead of two separate steps. The mediation model by was calculated separately for female (H3a) and male (H3b) participants. Hereby, perceived helplessness, friendliness, and agreeableness were tested as potential mediators of the tears-elicit-help effect.
Manipulation check
To explore the differences between the two created picture sets, the three statement block orders, and participants from the two recruitment strategies, effect sizes were examined. For differences in the dependent variables between the two recruitment strategies or the two picture sets Cohen's d was calculated. For differences between the statement block orders partial eta squared ( 2 P ) was determined. Whereas the recruitment strategy did not cause medium or large differences in ratings, limitations regarding the statement orders and picture sets were identified. The statement orders influenced the Connectedness rating for images displaying females with tears ( 2 P = 0.05). The differences in picture sets influenced Willingness to Help 
Results
Descriptive statistics
Descriptives for the four assessed constructs are summarised in Table 2 .
Replication main effect
The main effect of tear display on perceivers' willingness to help the person on the picture was significant and substantial (t (139) = 15.41, p < .001, d = 1.30). Also, the effects of tears on the remaining three constructs were medium to large in magnitude (d > 0.60, see Table 3 ). After visual inspection we concluded that the assumptions for paired t-tests were reasonably well met, except that the scores for willingness to help crying individuals showed a skewed distribution. We therefore ran an additional non-parametric test to compare Willingness to Help for tears versus no tears, which showed identical results (Related-Samples Wilcoxon Signed Rank Test, p < .001).
× design
Due to the nature of the data, multivariate test results as given by SPSS did not differ from univariate results. No assumptions seemed to be violated upon visual inspection. The two-way interaction between displayed gender and participant gender proved significant (F(1, 138) =7.12; p = .009; 2 G =0.004). The plot of this interaction revealed that male participants report a significantly lower willingness to help males depicted with tears than females, providing support for hypothesis two (Fig. 1) .
Mediator analysis
In the mediation analysis for male participants, only the indirect effect of Helplessness (ab = 0.43; 95% CI0.28, 0.59) was 1 3
significant (see Table 4 ). For female participants, the indirect effects of both Helplessness (ab = 0.59; 95% CI0.34, 0.80) and Connectedness (ab = 0.34, 95% CI 0.19; 0.58) were significant (see Table 4 ). Hence, the hypothesized mediation by friendliness could not be established in either gender.
Discussion
The aim of the present study was to investigate the communicative function of adult crying. Building on previous work of , the present study replicated the observation that tear display increases the willingness to help a crying individual using a within-subject design. New to the literature were our tests of gender differences among observers and in the displayed crying individuals which indicate that a male-male dyad is characterised by significantly lower willingness to help than all other possible gender combinations when tears are displayed. In addition, one previously proposed mediator of the relationship between display of tears and willingness to help was present for male and female participant gender, namely, perceived helplessness of the depicted individual. Additionally, perceived connectedness with the depicted individual only mediated willingness to help in female participants and perceived friendliness did not mediate this relationship in either gender.
Willingness to help
Our replication of the main effect of the display of tears on willingness to help as reported by increases confidence in its generalisability. The tears-elicithelp effect was detected with a similar magnitude despite some changes in the experimental set up, including (a) the composition of picture sets, (b) the item order, and (c) inclusion of male participants when displaying images of females as well as males. The most intriguing result lies in the two-way interaction between gender of the participant and the depicted person when considering images with visible tears: In males, the willingness to help was significantly lower for a crying male than a crying female. Women did not display this double standard. Thus, men benefited more from crying when observed by a woman than by a man. Consequently, our preregistered hypothesis that men will display more willingness to help tear-displaying women than men was supported. These results could be interpreted in line with the interpretation by Goodey (1997) that men are traditionally more discouraged from emotional display and especially crying due to cultural norms of hegemonic masculinity, i.e., cultural practices establishing males as the dominant sex.
In the same vein, it has been suggested that men learn to use help-seeking displays such as crying less frequently as it results in less received support (Addis and Mahalik 2003) and, depending on the context, comes with negative appraisals regarding the subject's competence (Fischer et al. 2013 ). These differing consequences might be related to gender differences in intentional up-or down-regulation of emotional displays in social situations (Rydell et al. 2003; Simons et al. 2013) . However, according to the current results, men do still benefit from crying when a male observer is present, just not as much as women. A refining interpretation given by Reigeluth et al. (2016) posits that men tend to be emotionally expressive only in close relationships but not with strangers, since the latter situation might pose a threat to their reputation. Moreover, research shows that heterosexual men usually form such emotionally close ties in cross-sex friendships and romantic relationships (Coombs 1991) , thus always in interaction with a female counterpart. One way to explain the current findings might be that this male supportseeking pattern is also mirrored in their willingness to give support, which would mean that men more readily turn to women for emotional support since women are more willing than men to provide it. Future studies may scrutinize expressivity, instrumentality, androgyny, and sexual orientation at the individual level, and account for the role of culture, in order to better explain the gender differences we observed.
Further effects of the display of tears
Present findings show that people are not only readier to help a crying person, but also to have a heightened perception of helplessness of him or her. This effect mostly explains the relationship between tears and increased willingness to help. Examining male and female participants separately, total mediation occurs. In female participants, the connectedness with the crying individual further mediated this relationship. Thus, helplessness might draw on the empathic capabilities of an individual, eliciting prosocial behaviour, while connectedness does so only for a female observer. Friendliness appears to not be a relevant mediator of this relationship.
Interestingly, our results support the results of the within-subject design of , while their between-subjects design (male and female participants, females depicted) supported all three mediators. Their within-subject design (female participants, males and females depicted), however, did not support perceived friendliness as a mediator of the link between tear display and observer willingness to help, and our results were similar. Our study showed, however, that mediators might additionally depend on the gender of the depicted individual: when limiting the analysis to female images, connectedness became significant. Thus, connectedness seems to be particularly important when considering to help a female while it does not seem play a role for a male in need.
Differences in sample composition might also account for the different findings concerning the mediation effect in the present work and Vingerhoets' original within-subjects study on the one hand and Vingerhoets' between-subjects study on the other hand: While the latter one recruited participants via Amazon MTurk, both other studies, the present work and Vingerhoets et al.'s within subjects design, utilized student samples. Future studies are to determine if the resulting differences are simply due to systematic differences in the study populations, such as age or educational background. In addition, a replication of the tear-elicit-help effects in non-student, elderly, and more culturally diverse samples might provide further interesting insights.
Limitations and future studies
All results and their interpretations should be viewed with caution, considering several limitations and areas to expand on: Most importantly, the manipulation checks of the item orders and picture sets as described in the method section uncovered serious limitations. It is unknown if a similar effect might have been present in the original study and it is thus impossible to know whether the effect holds for a more balanced picture selection. A probable reason for the discrepancies produced by the two picture sets might be differences in attractiveness of the people displayed (between and within the two genders), which future studies should consider in more detail. Due to the within-subject design, we can also not rule out that some carry-over effects might have occurred, although we tried to account for them by counterbalancing the order.
Another main concern of the present study is its external validity. First, this study utilised a restricted sample: Western psychology students. Regarding a topic such as crying, which is under the influence of social norms, the role of culture can be considered as highly important 1 3 (Becht and Vingerhoets 2002; van Hemert et al. 2011) and thus generalization to different contexts is probably limited. Moreover, the study was performed in a lab and with pictures as stimuli which constitutes a rather artificial set up. Additionally, no context for the emotion was given and therefore the urgency for help of the crying individual remained unclear. This seems particularly relevant as previous studies have indicated that the broader societal and also immediate social context strongly influences how emotional displays are judged (see Fischer et al. 2013) . In a similar vein, the convincingness of the stimuli might need to be further explored. This seems especially imperative as it is conceivable that there are gender-differences in the perceived authenticity of the stimuli. Moreover, tears were only artificially removed, not added, therefore the images in displaying no tears might be seen as less authentic and produce biased results. The link between the display of tears and willingness-to-help should thus be replicated in a more naturalistic setting or while keeping the context under experimental control.
Future studies should aim at reproducing the found effect in a between-subject design and while measuring actual helping behaviour instead of the intention to help since oftentimes intention does not directly translate to behaviour (Papies 2017) . Moreover, following up on the detected gender differences, studies should examine possible explanations for the difference of male-male dyads directly, and potential moderators, including cultural norms and sexual orientation. Moreover, future studies could also consider the context of crying, specifically the authenticity of tears, the perceived appropriateness of the crying reaction, and lifespan differences.
Conclusion
The current study contributes to the literature by replicating the effect of the display of tears on helping intentions, while this effect remains to be shown for actual helping behaviour. The effect, however, seems to be less potent for a male dyad than for a female or mixed dyad. Moreover, the impression of helplessness of a crying person plays a crucial role in eliciting an intention to help, mediating the main effect regardless of gender. Perceived connectedness with the crying individual, however, acts as a mediator in female observers only.
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